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$m$ $a_{\iota_{;_{j}}^{j}}^{()}$ $i$ $j$ ’
$\mathrm{y}=m1_{N}+X\mathrm{a}$
$\mathrm{y}=(y\iota \mathcal{Y}2\ldots y_{N})^{T}\text{ }1_{N}=(11\cdots 1)\mathrm{r}_{\text{ }}$ $X$ : N $\cross$ (N-1)
$\mathrm{a}=(a^{(1)}\cdots a^{\mathrm{t}1})(2)\ldots(1v_{1}-1\iota 1v.-aao1n)\ldots\{n))^{T}$













$(\mathrm{x}_{i},\mathrm{x}_{j})$ $0$ $M=\tilde{X}^{T}\tilde{X}$ $M$ $\mathrm{b}$
$M$ $M$
$N$ $N$
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$M$ $|M|$ $\mathrm{a}\mathrm{b}\mathrm{S}|\tilde{X}|$ $|M|$ $\mathrm{a}\mathrm{b}\mathrm{s}|\tilde{X}|$
$\gamma$ $N$










Hadamard $N$ 3 $N\equiv 0$ (mod 4) 4
[1] Sylvester Hadamard $N=2$
$N=4n(1\leq n\leq 67)$




$[2]_{0}N\equiv 1$ (mod 4) $|\tilde{X}|$ $(|\tilde{X}|\in \mathrm{Z})\backslash 2N-1$
$N=2s(s+1)+1(_{S\in}\mathrm{z}^{+})$ (1)
$N=5_{\text{ }}13_{\text{ }}25$ ( $\mathrm{D}$- ) $N\equiv 2$ (mod 4)








2 $C_{1^{\text{ }}}C_{2}$ $c_{1}\ominus c_{2}$ $\mathrm{d}\mathrm{e}\mathrm{r}_{()}=c_{1}\mathrm{u}C_{2}\backslash (c_{1^{\cap}}c_{2})$
$C$ $|C|$
1







2 $N\equiv m_{i^{j(\mathrm{d}}}\mathrm{m}\mathrm{o}$ $2$).
$N$ : ( ) $\Rightarrow$ $m_{i^{j}}$ : ( )
3 $(1_{N’} \mathrm{x}_{j}\mathrm{I}^{=}m_{j}\Leftrightarrow|C(\mathrm{x}_{j})|=\frac{N-m_{j}}{2}$
(1) $\mathrm{x}_{i}=1_{N}$ $C(\mathrm{x}_{i})=\emptyset$
1 $(\mathrm{x}_{i’}\mathrm{X}_{j})=_{m_{i}}j$ $\text{ }$
$\text{ }$ $m_{i^{j}}+m_{ik^{-_{m}}j}\equiv Nk$ (mod .4)
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$\mathrm{x}_{i}=1_{N}$ $(1_{N},\mathrm{x}_{j}\mathrm{I}=m_{j}$
$m_{j}+m_{k}-mjk’\equiv N$ (mod 4)
2 $C_{1^{\text{ }}}$ $C_{2}$
$2|C_{1}\cap C_{2}|=|C_{1}|+|C2|-|C_{1}\ominus C_{2}|$
$2|C(\mathrm{X}_{j})C(\mathrm{x})k|=_{7^{1\{-}}N(m_{j}+m_{k}-m)jk\}$
1 $m_{ij}=m_{ik}=m_{jk}=0$ $\Rightarrow$ $N\equiv 0$ (mod $.\backslash 4$)
$\tilde{X}_{N}$ 3 $N$ 4
2 3 Hadamard 4
SylVester [1] 1
2 $N\equiv 0$ (mod 4)
$m_{ij}=m_{ik}=0$ $\Rightarrow$ $m_{jk}\neq 0$
$N$ 4 3
4 $N\not\equiv 0($mod $.4)_{\text{ }}$ $N\equiv 2$ (mod 4)
$M=$. $A_{k^{\text{ }}}A_{N- k}$ : $N\text{ }k$ . N-k
$O_{kl}$ : $0$ $k\cross l$
$\Rightarrow A_{k^{\text{ }}}A_{N-k}$ $0$
: $M$ $m_{ij}=0(i\neq j)$ k- $N$ $0$ (mod $4$) $\Leftrightarrow N\equiv 2$ (mod .4)
2
5 $m_{ij}-m_{ik}\equiv m-jm_{k}$ (mod .4)
$m_{ij}\equiv m_{i}+m-jN$ (mod .4)
$m_{ik}\equiv m_{i}+m_{k}-N$ (mod .4)
6 $m_{ij}+m_{ik^{+}}m\equiv 3jkN$ (mod 4)
$m+mijik^{+}m\equiv-Njk$ (mod 4)
$m_{ij}\equiv m_{i}+m-jN$ (mod 4)
$m_{ij}+m_{ik}+m\equiv 2jk(m_{i^{++m}}m_{j})k-3N$ (mod 4)
2 $m_{i}\equiv m_{j}\equiv m_{k}\equiv N$ (mod 2)
$2(m_{i}+m_{j}+m_{k}\mathrm{I}\equiv 6N$ (mod 4)
3 $m_{i\mu}+m_{iv}+m_{j\mu}+m_{jv}\equiv 0$ (mod 4)
$m_{i\mu}+m_{iv}+m_{j}+m_{jv}\mu\equiv 2(m+im_{j}+m+m_{v})\mu-4N$ (mod 4)
$m_{i}+m_{j}+m_{\mu}+m_{v}\equiv 4N$ (mod.2)
$\equiv 0$ (mod 4)
3
$m_{j\mu}+m_{i\mu}+m_{i}+m+m\equiv 0m_{j}vvk\mu kv+m+m\equiv 0j\mu jv(\mathrm{m}\mathrm{o}\mathrm{d}(\mathrm{m}\mathrm{o}\mathrm{d}..4)4)\}$
$\Rightarrow$ $m_{i\mu}+m_{iv}+m_{k\mu}+m_{kv}\equiv 0$ (mod 4)
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$m_{i\mu}+m_{ivkkv}+m+\mu m\equiv-2(m+m)j\mu jv$ (mod .4)
$m_{j\mu}+m_{jv}\equiv 2N$ (mod 2)
3 $i=1$
4 $m_{ij}\equiv-(N+m1i^{+)}m1j$ (mod .4)
4 $M$ 1 $M$ 4 –
1) $N\equiv 1,3$ (mod 4) $m_{ij}\equiv\pm 1$ (mod 4) $(i\neq j)$
$(m_{1\mu},m_{1v})\equiv(1,1)$ $\Rightarrow(m_{i\mu},m_{iv})\equiv(1,1)_{\text{ }}$ $(-1,-1)$
$(m_{1\mu},m_{1v})\equiv(1,-1)$ $\Rightarrow(m_{i\mu},m_{iv})\equiv(1,-1)\text{ }$ $(-1,1)$
$(m_{1\mu},m_{1v})\equiv(-1,-1)$ $\Rightarrow(m_{i\mu},m_{iv})\equiv(1,-1)\text{ }$ $(-1,-1)$
2) $N\equiv 2$ (mod 4) $m_{ij}\equiv 0,2$ (mod 4) $(i\neq i)$
$(m_{1\mu},m_{1v})\equiv(0,0)\Rightarrow(m_{i\mu},.m_{iv})\equiv(0,0)_{\text{ }}$ $(2,2)$
$(m_{1\mu},m_{1v})\equiv(0,2)\Rightarrow(m_{i\mu},m_{iv})\equiv(0,2)\text{ }$ $(2, 0)$
$(m_{1\mu 1v},m)\equiv(2,2)\Rightarrow(m_{i\mu},m_{iv}\mathrm{I}\equiv(0,0)_{\text{ }}$ $(2,2)$
2. 2
$M=\tilde{X}^{\tau_{\tilde{X}}}$ $|M|$ $N\equiv 1$ (mod .4)
’ $|M|\leq(N-1)^{N-1}(2N-1)$ $(=:N=2s(s+1)+1(s\in \mathrm{Z}^{+}\mathrm{I})$
$N=2_{S}(S+1)+1$ $M$
($N$ 1 ... lt
1 .. .. :... $\cdot$ .. $\cdot$ .. 1
$($ 1 ... 1 $N)$
[2] $N\neq 2s(s+1)+1$ $N=9$
$M_{0}(9)$






(5 1 ... 1 9




$N\equiv 3$ (mod 4) $N\equiv i$ (mod .4) $(i=0,1,2)$
$|M|\leq(N-i)N-i(2N-i)i$
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$N\equiv 3$ (mod 4)




$\mathbb{C}_{N}=\{\tilde{X}_{N}|x_{ij}=\pm 1\}$ $\mathbb{C}_{N}$ $|\mathbb{C}_{N}|$ $|\mathbb{C}_{N}|=$
$|\mathfrak{C}_{N}|=201376(N=5)\text{ }$ 74974368 $(N=6)\text{ }\sim 9.45\cross 10^{1}0(N=7)$ $\mathbb{C}_{N}$
$|M|$
$\max\{|M_{N}||M_{N}=\tilde{x}_{N}^{r}\tilde{x}$ ,$\tilde{X}\in\oplus_{N}\}NN$ (
2. $\cdot$ 2 )
$|M_{N}|$ $M_{N}$ $|m_{\mathrm{i}j}|(i\neq i)$ $N$
$|\mathrm{M}\mathrm{I}^{\text{ } }MN$ $M_{N}$ $N$
1 $\mathrm{o}$ $m_{1j}(1<j\leq N)$ $m_{1j}\equiv N$ (mod 4) $|m_{1j}|$
2 $\mathrm{o}$ $m_{ij}\equiv N-(m_{1i}-m_{\iota j})$ (mod 4) $|m_{ij}|$ $m_{ij}(j>i\geq 2)$
3 $\mathrm{O}$ $|M_{N}|$ $|M_{N}|$ $|M_{N}|$
1 $\mathrm{O}\text{ }$ $2^{\mathrm{O}}$ $|m_{1j}|$ $|M_{N}|$
$r$
4 $\mathrm{o}$ $m_{1j}arrow m_{1j}\pm 2$ $|M_{N}|$
5
$\mathrm{o}$
$m_{ij}arrow m_{ij}\pm 4(j>i\geq 2)$ $|M_{N}|$




$N$ $D_{N^{\text{ }}}D_{N}^{\tau}D_{N}$ $M_{\text{ }}(N)$ $D_{N}$
3. 2. 1 $D_{N}$ D2N
$\tilde{X}_{2N}=$ $\tilde{X}_{2N}^{T}\tilde{X}_{2N}=$ $N=2_{S}(S+1)+1$ $(s\in \mathrm{z}^{+})$









$(1 \pm 1\ldots \pm 1)$
$\tilde{X}_{N+1}$ $2N-1$ $\tilde{X}_{N+1}$ 2
$N$ 1




1 $|C(\mathrm{X}_{k})|$ $C(\mathrm{x}_{k})$ $C(\mathrm{x}_{j})$





$N\equiv i$ (mod 4) $(0\leq i\leq 3)$ 6 $\acute{m}_{1j}+m_{1k}+m_{j}\equiv k-i$ (mod 4) $0$
$(m_{1j},m_{1}m_{jk}\mathrm{I}k$
’ $\mathrm{X}_{j}$ $N+1$
$|C(\mathrm{x}_{j})|=+(N-m_{1j})$ $\text{ }|C(\mathrm{x}_{j})|\text{ }$ $|C(\mathrm{X}_{k})|$ $N=4s+i(s\in \mathrm{z}^{+})$
$|C(\mathrm{X}_{j})|=_{T^{1}}(N-m)1j\text{ }\lambda=_{\tau^{1\{N-()\}}}m+m-m_{jk}1j1k$
$\mathbb{X}_{k}$ \emptyset $\kappa$ ( 1)
3. 2. 3













$-1-1-11111$ $-1-1-1-1111$ $-1-1-1-1111$ $-1-1-11111)$ $M_{0}(7)=(_{-}-11-17111$ $-3-1-17111$ $-3-1-1-1711$ $-1731111$
$-1-173111$ $-1-173111$ $-1371111)$
$11111$
$-1-1-1-11111$ $-1-1-1-11111$ $-1-1-111111$ $-1-1-1-1-1111$ $-1-1)-111111$ $M_{0}(8)=(_{0}^{0}008000$ $00080000$ $0000800000000080$ $000000080000000800000008$ $000000)08$
$11111$
$-1-1-1-1-11111$ $-1-1-1-1-11111$ $-1-1-1-1-11111$ $-1-1-1-1-11111$ $-1-1-1-111111$ $-1-1-1)-1-11111-$ $M_{0}(9)=(_{-1}^{-1}-1-1-1-1911$ $-1-1-1-1-1-1911$
.
$-1-1-1951111$ $-1-1-1951111$ $-1-1-1911111$ $-1-1-1911111$ $-1-1-1911111$ $-1-1-1-1-1-1911$ $-1-1-191111)1^{\cdot}$
$-1-1- 1– 1111111$ $-1–1-1-111\iota_{1}11$ $-1-1-1-1–111111$ $-1-1-1-1-111111$ $-1-1-1-1-111111$ $-1-1–1-1-111111$ $-1-1-1-1-1-11111$ $-1-1-1-1-1-11111)$ $M_{0}(10)=$ $-21000002220$ $-21002020200$ $-100_{2}02220\mathrm{o}\mathrm{o}$ $-\iota_{2}0_{0}0002022$ $-21000020022$






(7 1 1 1 1 1 $1\backslash$
$M_{7}=\text{ }|M_{7}|=512^{2}<|M_{0}(7)|=576^{2}$









$M^{(1)}11=(_{1}^{1}111111\iota 111$ $-1-1-1-1-1-1113331-1-1-1-\iota-1-1113331-1-1-1-1-1-1113331-1-1-1-1-1-1113331-1-1-1-1-1--1-1-11111-1-1-1--1-1-1-1-11111-1-1-1-1-1-1-\iota-1-1111-1-1-1-1-\iota-1-1-1-1111-1-1-1--1-1-1-1-11111--1-1--\iota-1-1-1-1111111^{M_{\iota 1}}(2)=$
$|M_{11}^{(\iota)}|=|M_{11}^{(2)}|=331776^{2}>294912^{2}$
(2) $D_{N}$ $D_{2N}$
$N=3$ $D_{3}=$ $\text{ }$ $\tilde{X}_{6}=$ $|\tilde{X}_{6}|^{2}=128^{2}<|D_{6}|^{2}=160\mathit{2}$
$N=6$ ’
(3)
$\ovalbox{\tt\small REJECT}\sim D_{7}$ $N=7$
169
$M_{0}(7)=$ $-1-17311$ $-131111$
$(1 -1 1 3 1 1 7)$
3 2 $D_{7}$ $D_{8}$





$D_{10}$ $\tilde{X}_{11}(|\tilde{X}_{11}|=294912)$ $D_{9}$ $D_{10}$ $M_{9}$ 5 $M_{\text{ }},\text{ }$
$0$ 2
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2 S y $\mu_{i}$ T),




4 16 1000 16
5 48 0.859 48
$i$
6 160 0.741 160
7 576 0.635 $176\sqrt{11}$
$=583.7$
$8$ 4096 1.000 4096
914336 0.728 $4096\sqrt{17}$ $=16888.2$
10 73728 0.737 73728
11 $294912^{\dagger\uparrow)}$ 0.552 $77824\sqrt{19}$
$=339227$ .
$\gamma)p^{\mathrm{d}\mathrm{e}\mathrm{f}}=S/N\frac{N}{2}\text{ }\mu_{i}=(N-\mathrm{d}\mathrm{e}\mathrm{f}i)N-i(2N-i)i$ $(i=0,1,2,3)$
$\uparrow\uparrow)$
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